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Abstract 
 
In the current study, a total of 86 soccer’s players with mean age of 14 years drawn from Terengganu 
soccer academy were tested in performing 10 parameters aiming at determining the performance of 
those players based on assessing the contribution of each activity and its corresponding significant level. 
The 10 performance related parameters involved anthropometry (BMI), fitness test (agility, coordination, 
muscular endurance (push and sit up), power, YoYo level), and football skill test (dribbling with ball, 
dribbling without ball and juggling).  All the parameters testing is carried out based on international 
standard and performed by well-trained staff.  The Pearson correlation analysis was used to achieve the 
objective in this study. Result shows a positive correlation between the two types of muscular 
parameters; the power is influenced by BMI and coordination; the specific football tests are highly 
impacted by the power and agility. The coefficient of determination R^2 and the significance level p-
values show that the parameters that can be significantly considered are the anthropometric BMI (0.020), 
agility (0.025), muscular endurance (0.039 and 0.043), power (0.039), special football test without the 
ball (0.041), and juggling (0.046). The coordination, YoYo, football special test with the ball were not 
found to be significantly accounted for preparing the young players to achieve the required performance. 
Based on the results of the coefficient of determination and the significance p-values of the parameters, 
a model was proposed to determine the highest and lowest parameters that play important roles in the 
selection of young players. 
 
Keywords: Soccer, Performance-Related Parameters, Players Selection, Anthropometric Variables, 
Fitness Components 
 
 
Introduction 
 
Currently, soccer game could be considered as the one of the most popular and developing sport 
globally (Abdullah et al., 2015). The popularity of the soccer game is mainly attributed to its 
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simplicity in terms of its rules and due to creation of pleasure for both the players and spectators.  
Additionally, a soccer game can be practiced on almost every surface -closed or open field 
(Abdullah et al., 2015), and almost no limitations on age or even gender.  
 There are 11 players in each of the two competing teams with the specific role of each 
player and they are generally categorized into defenders, midfielders, strikers, and goalkeepers. 
As the competition has become global, sports, in general, and soccer, in particular, have 
increasingly become more complex. It is no longer that the soccer game remains untouched by 
new technology, a new type of evaluation, new analysis, and new techniques of understanding 
the behaviour of the players.  
The game of soccer is a very well-known game and it has been considered as one of the 
most attractive games in the life of humanity. In the recent years, the enjoyment of the football 
games was not up to the level of satisfaction of very and broad sector of spectators mainly because 
of the football games were still behind the scientific requirements of evaluation and the extent of 
using the modern technology in developing a new and dynamics games.   
The soccer game has been reserving the same style since it was established probably for 
more than five thousand years ago. There was no report for modifying the game rules and/or the 
number and the location of each player.  However, the evaluation of the fitness ability and the 
performance of are the ones under continuous investigation using the new electronic technology 
which has been evolving in the last four decades.   
Therefore, preparation for a professional and an effective team should be performed 
scientifically based on anthropometric, fitness, and skill through the performance of the players 
(MacNamara et al., 2010; Helsen et al., 2000). The current study focuses on young players of ±12 
years old, as such they are classified as U13 players.  
 
 
Materials and Methods 
 
Participants  
This current study uses a random sampling technique consists of youth soccer players from the 
Malaysian football academies by merging the designs of the study. A total of 87 youth soccer 
players with an average age of 12 years volunteered to take part in this study. All of the protocols 
and procedures are officially approved by the University Human Research Committee of Ethics 
before the data are collected (UniSZA / 02/1/2016 / Jil.207). Moreover, the participants have been 
informed about the objectives of the study and consent agreement was obtained. 
 
Anthropometrics Measurement 
Anthropometrics tests are done to measure weight, standing upright, sitting height, and four 
different body fat areas. Weight is assessed by using the standard electronic advanced scale at 
the nearest 0.1 kg, in the interim standing position to measure the nearest 0.5 cm. Meanwhile, 
chronological age is measured starting from the birth of the participants until the day of the test. 
For sitting height, the measurement is taken from the highest point of the head to the base and is 
recorded to the nearest 0.5 cm. All procedures are recorded twice and the mean score is recorded 
to assist the further analysis. 
  
Physical Fitness Measurement  
Assessment of muscle strength is measured as the recommended way to assess physical fitness. 
This physical fitness test performance is recorded based on six parameters which are a 10m 
speed, 30 side jumps, 1-minute push up, standing jump(cm), VO2max. Shuttle run is usually used 
to measure an individual's agility (Deane, Chow, Tillman, & Fournier, 2005). Agility is one of the 
indispensable physical health components in all activities that require the speed of change in body 
position and its parts (Little, & Williams, 2003).  
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 Mark two lines 10 meters apart using a marking tape or cones. Both cones are placed at 
the starting line and the end line, each. At the "ready" signal, participants place their front legs 
behind the starting line. About the signal, "go!" participants sprint in the opposite direction, touch 
the cone and sprint back to the starting line. The routine is repeated five times. Stopwatch and 
timing or speed gates are used to calculate and record the time taken by each participant during 
the sit-up test and agility tests.  
 The sit-up test is conducted to measure the strength and the toughness of abdominals and 
hip muscles. For calculation, the sit-up maximum routine of set undertaken for recorded. Push-up 
exercises are very popular in upper-body strengthening programs. The standard push-up can be 
used either in the assessment of muscle performance or as an exercise to increase chest, 
shoulder and arm strength (Cogley et al., 2005).  
 Standard push-ups begin with the hands and toes touching the floor, body, and feet in a 
straight line, feet slightly apart, arms at shoulder-width apart, extended and at right angles to the 
body. Keeping the back and knees straight, the subject lowers to a predetermined point, to touch 
several other objects, or to a 90-degree angle to the elbow, then back to the starting position with 
the extended arm. This action is repeated, and the test continues until fatigue, or until they are 
unable to do anything else in the rhythm or have reached the target number of push-ups. The 
Standing Jump also called the Broad Jump, is common and easy to administer test of explosive 
leg power.  
 Standing jumps are generally considered to be a power test, demonstrating the ability to 
release maximum muscle power in a short time which is two-foot take¬off and landing is used, 
with swinging of the arms and bending of the knees to provide forward drive (Bookwalter, 1951). 
Broad jumps are just as important as vertical jumps to measure explosive power. Although they 
use essentially the same muscles, each routine represents separate skills (Clarke, & Degutis, 
1964).  This viewpoint is substantiated by several researchers. 
 
Soccer Technical/Specific Skills 
A special soccer skill test has been conducted to obtain the technical characteristics of the skills 
by applying from the previous study, F-MARC test. It works to measure skill tests such as dribbling 
with and without balls, ball controlling using three different body parts. There are two types of 
dribbling; without the ball, which focuses on speed, and with ball, which focuses on touch and 
control (Abdullah et al., 2016b).  
 The ball control test is usually used mainly to measure trapping ability (Fumoto & Kumagai, 
2014). Time and speed are recorded and evaluated during the test (Abdullah et al., 2016c). 
Moreover, for the juggling test, the number of times players touch the ball before it bounces on 
the ground is recorded. 
 
Data Analysis 
Statistical calculations were made with XSTAT Version 2014 for Windows. A total number of 89 
youth players whose age ranges from 13 to 14 years were considered. The data was presented 
in terms of the average, standard deviation, Pearson’s correlation, coefficient of determination, p-
value, and t-scores.   
 
 
Results and Discussion 
 
Table 1 displays the descriptive statistics of the variables under study. It could be from the table 
that the parameters measured, the number of the participants, the minimum, maximum, the mean 
as well as the standard deviation are shown. 
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Table 1: Descriptive statistics of the study variables 
Type of 
Measurement 
Variable Frequency 
Measurement 
Mean 
Standard 
Deviation min max 
Anthropometric BMI 89 15.37 30.75 19.22 2.46 
Agility 10*5 m (s) 89 15.10 19.00 16.86 0.87 
Coordination 30 s Side 89 69.00 102.00 86.08 7.67 
Muscular 
Endurance 
1 min (Sit Up) 89 13.00 78.00 37.88 7.48 
1 min (Push 
Up) 
89 6.00 79.00 30.48 12.64 
Power Standing 
Jump 
89 136.00 235.00 180.79 19.76 
YoYo Endurance Level 89 4.60 12.90 8.91 1.83 
Specific Football 
Test 
Without Ball 89 7.44 9.15 8.13 0.34 
With Ball 89 10.00 18.34 11.86 1.50 
Juggling 89 1.00 13.00 2.44 2.35 
 
 
Table 2: Pearson correlation of the 10 parameters used in evaluating the performance of the young 
players 
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BMI 1 -0.079 -0.206 -0.004 -0.259 0.305 -0.175 -0.038 0.187 -0.087 
Agility -0.079 1 -0.220 -0.213 0.022 -0.382 -0.299 0.159 -0.154 0.037 
Coordin. -0.207 -0.220 1 0.071 0.093 0.227 0.123 -0.112 0.074 0.179 
Sit Up -0.004 -0.213 0.071 1 0.433 0.016 0.179 0.011 0.104 0.082 
Push Up -0.259 0.022 0.093 0.433 1 -0.086 0.176 0.202 -0.070 0.269 
St. Jump 0.305 -0.382 0.228 0.0156 -0.087 1 0.1467 -0.186 0.197 -0.109 
YoYo  -0.175 -0.299 0.123 0.179 0.176 0.147 1 -0.179 -0.067 0.116 
Without Ball -0.038 0.159 -0.112 0.011 0.2012 -0.186 -0.179 1 0.025 -0.008 
With Ball 0.187 -0.154 0.074 0.104 -0.070 0.197 -0.067 0.025 1 -0.086 
Juggling -0.087 0.037 0.179 0.082 0.269 -0.109 0.116 -0.008 -0.086 1 
 
The positive or negative correlation values shown in Table 3 can be arranged in such a way that 
only those values of moderate and higher are included which means that the weak correlation 
values are excluded.  
 Having considered this issue, the acceptable values of the positive and negative 
correlation are re-arranged in Table 4 as they located in the lower part and upper art of the matrix 
of Table 5.   
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Table 3: Significant correlation (negative upper part) and (positive lower part) 
Variable 
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BMI 1  -0.206  -0.259      
Agility  1 -0.220 -0.213  -0.382 -0.299  -  
Coordin.   1        
Sit Up    1       
Push Up    0.433 1      
St. Jump 0.305  0.228   1     
YoYo       1    
Without Ball     0.2012   1   
With Ball         1  
Juggling     0.269     1 
 
 Table 4 summarizes the results of the positive and negative correlation.  For the positive 
correlation where the parameters involved are directly proportional, the activity of 1 min push up 
depends on the activity of 1 min sit up while the standing jump is dependent on the value of BMI 
and to a lesser extent on the 30 s side activity. The specific football test without ball and juggling 
are both dependent on 1 min push up. The results of the negative correlation, on contrary to the 
positive, are shown on the second column of Table 4.5.  The moderate negative correlation 
between the 30 s side and BMI suggests that such an activity requires smaller BMI.  The better 
activity of 1 min sit up.  
 The other statistical factor is the coefficient of determination, which is normally denoted by 
R^2 (Zhang, 2017). R^2 is a very influential factor in regression output. R^2 is the proportional 
factor of the variance in predicting the dependent variable from the independent variable. The 
values of R^2 ranges between 0 (no relation) to 1.0 (highest relation). The R^2-zero value means 
that the dependent variable is not predictable from the independent variable. On the contrary, the 
R^2-1.0 value means the prediction is highly likely.  
 The R^2-other values between these two extremes, the prediction of the dependent 
variable is related to R^2-value. As an example, if R^2 is 0.10, this means that the prediction is 
valid at 10% of the variance is predictable; the other values of R^2can be seen from this approach. 
It can be said that R^2 shows the strength of the relationship between the components of any 
model and the dependent variable based on the extent of 0%, 100%, or any percentage between 
these extremes. 
 The third statistical factor that needs some explanation is the p-value which is known 
statistically as the significance level. In each modeling, hypothesis plays an important role in 
understanding the foundations of the model. The p-value is used to determine the validity of the 
hypothesis by weighing the strength of the evidence. The values of p range between 0 and 1.0.  
The small values of p which are normally equal or less than 0.05 (or 5%) mean that strong 
evidence for hypothesis validity. If p-values are greater than 0.05 (more than 5%), weak evidence 
for adopting the hypothesis.  
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 The third possibility where the p-value is exactly equal to 0.05 (or 5%) which is considered 
as a marginal at which the acceptance of the hypothesis or rejecting it could possibly plausible 
(Sedgwick, 2014). 
 The connection between p-values (confidence) and the values of R^2 would help for better 
understanding of the proposed model. The low R^2 values and low p-values indicate that the 
model has significant variables that need close consideration. The high R^2 values and low p 
values indicate that any change in the predicted variable may result in a similar change in the 
response variable (Rose and McGuire, 2019).  
 Table 4 and 5 show the results of the coefficient of determination and the p-values, 
respectively of all elements in the matrix 10x10 which includes all factors. The values of the 
coefficient of determination of the 10x10 matrix are presented in Table 4.6. The values of R^2 are 
shown in the last row. Each value of R^2 represents the percentage of prediction of the 
independent variable or the percentage of the contribution of the performance of the young 
players.  
 The highest contribution can be seen in the value of BMI (1.7%) and the special test without 
the ball (12.1%). Following these two contributions, there are three activities of 10*5 m (9.5%), 
juggling (9.2%), and the special football test with the ball (8.9%). The lowest contribution appears 
with YoYo level test (4.6%) and 1 min sit up (6.2%).   
 
Table 4: Coefficient of determination (R^2) 
Variables 
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BMI 1.000 0.062 0.426 0.000 0.672 0.653 0.307 0.015 0.351 0.145 
Agility 0.062 1.000 0.482 0.458 0.018 0.146 0.274 0.256 0.280 0.205 
Coordin. 0.426 0.482 1.000 0.005 0.009 0.052 0.015 0.013 0.006 0.032 
Sit Up 0.000 0.458 0.005 1.000 0.187 0.000 0.032 0.264 0.011 0.007 
Push Up 0.672 0.018 0.009 0.187 1.000 0.007 0.031 0.041 0.005 0.072 
St. Jump 0.653 0.146 0.052 0.000 0.007 1.000 0.022 0.034 0.039 0.012 
YoYo 0.307 0.274 0.015 0.032 0.031 0.022 1.000 0.032 0.005 0.013 
Without Ball 0.015 0.256 0.013 0.264 0.041 0.034 0.032 1.000 0.658 0.784 
With Ball 0.351 0.280 0.006 0.011 0.005 0.039 0.005 0.658 1.000 0.007 
Juggling 0.145 0.205 0.032 0.007 0.072 0.012 0.013 0.784 0.007 1.000 
𝑹𝟐 0.127 0.095 0.072 0.062 0.078 0.075 0.046 0.121 0.089 0.092 
 
Table 5 shows the confidence level of each of the variables in the 10x10 matrix.  The base value 
of confidence for acceptance level is 0.05 (or 5%) or less. The p-value of the 10 factors is shown 
in the last row. The results presented in the table show that only two parameters are not significant.  
 There are three parameters are not significant; these parameters are the 30 s side, YoYo 
endurance, and the special football test with the ball whose p-values are recorded at 0.058, 0.072, 
and 0.059, respectively. 
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Table 5: The parameters and the confidence p-value level 
Variables 
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BMI 0.000 0.046 0.057 0.091 0.016 0.004 0.107 0.071 0.084 0.043 
Agility 0.046 0.000 0.042 0.049 0.083 0.000 0.005 0.144 0.156 0.072 
Coordin. 0.057 0.042 0.000 0.054 0.392 0.035 0.260 0.303 0.049 0.100 
Sit Up 0.091 0.049 0.054 0.000 0.001 0.082 0.098 0.092 0.033 0.044 
Push Up 0.016 0.083 0.392 0.001 0.000 0.043 0.104 0.062 0.056 0.012 
St. Jump 0.004 0.000 0.035 0.082 0.043 0.000 0.178 0.087 0.069 0.317 
YoYo 0.107 0.005 0.260 0.098 0.104 0.178 0.000 0.098 0.538 0.287 
Without Ball 0.071 0.144 0.303 0.092 0.062 0.087 0.098 0.000 0.088 0.097 
With Ball 0.084 0.156 0.049 0.033 0.056 0.069 0.538 0.088 0.000 0.043 
Juggling 0.043 0.072 0.100 0.044 0.012 0.317 0.287 0.097 0.043 0.000 
Significant 0.020 0.025 0.058 0.020 0.043 0.039 0.072 0.041 0.059 0.046 
 
 The results of the R^2 prediction and the p-value significance agree that YoYo endurance 
is the one that it is not significant to the performance of the young players of the sample taken 
under consideration.  Despite the result that shows that the 30 s side and the special football test 
are insignificant while their contribution based on R^2 are 7.2% and 8.9%, respectively, it might 
be reasoned to the nature of the sample taken under consideration and the subsequent 
measurands that were performed to assess such factors.  
 The results presented for R^2 values and p-values of the ten parameters are summarized 
in Figure 1. The performance of the young players is the main concern of this paper. The 
procedure of assessing the performance was performed by employing the analysis shown in Table 
4.6 and Table 4.7.  Both R^2 and the corresponding p-values are expressed in the figure side-by-
side. Figure 1 expresses the proposed model that shows the contribution of R^2values and 
whether they are significant or not.  
 The factors that can be significantly considered are the anthropometric BMI value (002), 
agility (0.025), muscular endurance (0.039 and 0.043), power (0.039), special football test without 
the ball (0.041), and juggling (0.046).  The coordination, YoYo, special test with the ball were not 
found significantly unaccounted for preparing the young players to achieve the required 
performance.  
 The values of R^2 are not decisive in considering the factors that lead to the best 
performance. The R^2 values show only the possibility of each factor in predicting the variable 
which has a certain contribution to the performance of the young players. In fact, there is no factor 
without contribution which may or may not be enough to be considered according to the 
corresponding p-value.  
 There are cases where R^2 high but they are significant and vice versa. The process 
depends on how well the collected data are spreading around the mean. Based on Figure 1, the 
highest contribution was recorded for the anthropometric BMI (12.7%), followed by special test 
without the ball (12.1%), and the agility (9.5%). The lowest contribution was recorded to YoYo at 
4.6% (Radwan, 2014). 
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Figure 1: The proposed model of the performance of the young players 
 
 
Conclusion 
 
The findings of the present study identified the variables of anthropometrics, physical fitness as 
well as technical skill that are pertinent to the selection of young soccer players. It is yet important 
to note that the variables investigated in the present study did not include the cognitive, tactical, 
and biomechanical elements of performance which are generally laboratory-based. Nonetheless, 
the outcomes of the present study revealed that the variables identified could significantly assists 
the stakeholders in mapping out the variables that could be for selecting young soccer players. 
Thus, the various fitness indicators evaluated might be useful to the coaches and players in 
identifying the strengths and weaknesses of the players from the aforesaid performance variables. 
Nevertheless, it is worth to note that the findings of this study could only serve as a tool that may 
assist in designing training programs to suit the requirement of an individual player. Therefore, the 
selection or rejection of players must be based on a holistic approach by considering the 
characteristics related to physiology, anthropometry, psychology, as well as motor skill. 
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